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The following listing of claims replaces and supercedes any prior listing of claims; 
Listing of Claims: 

1 . (withdrawn) A method of producing neutrons in a chamber containing an ion source 
region, an accelerator region and a gas target region, comprising the steps of; 

a. generating deuterium ions in the ion source region, 

b. accelerating deuterium ions to high-energy by the application of an electric 
field in the accelerator region, 

c. allowing deuterium ions to colhde with deuterium gas targets in the gas target 
region, producing neutron-generating Jfusion reactions. 

2. (withdrawn)The method according to claim 1 wherein the gas targets are 
replenishable. 

3. (withdrawn)The method according to claim 1 further comprising the step of placing the 
chamber in an inactive state in which state neutron-generating fusion reactions do not 
occur. 

4. (withdrawn)The method according to claun 1 wherein the deuterium gas targets 
comprise a mixture of deuterium and tritium gas for high-energy neutron generation. 

5. (withdrawn)The method according to claim 1 wherein the ion source comprises an 
ion source selected from the group consisting of a Penning ion source, a plasmatron, a 
duoplasmatron> a radio frequency ion source^ a quadrapole ion source, and a 
discharge ion soiirce. 

6. (withdrawn)The method according to claim 1 further comprising the step of 
minimizing the production and transmission of electrons through the accelerator region. 
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7. (wLthdra\vn)The method according to claim 6 wherein the step of minimizing the 
production and transmission of electrons through the accelerator region provides greater 
neutron generation per unit ion current than that prior to the step of minimizing. 

Claims 8-27 (Cancelled). 

28. (withdrawn)A method of producing neutrons in a chamber containing an anode 
electrode and a semi-transparent cathode electrode comprising the steps of; 

introducing a fusible gas into the vacuum chamber; 
creating a voltage differential between the cathode electrode and the anode electrode 
whereby a high-pressure hig^h-resistance gaseous discharge forms primarily between 
the anode electrode and at least one semi-transparent surface of the cathode electrode 
and extends through openings of the semi-tran$parent cathode into an intra-cathode 
region defined by at least one surface of the cathode electrode, and whereby ions 
selected from the group consisting of deuterium ions and tritium ions of said 
discharge are accelerated by said voltage differential, with a substantial portion of 
said ions passing through the openings of the semi-transpai ent cathode surfaces; 

allowing a portion of said ions to undergo charge-exchange collisions with 
background gas particles to produce fast-neutral particles selected from the group 
consisting of deuterium particles and tritium particles, whereby a portion of said fast 
neutral particles pass through the openings of the semi-transparent cathode surfaces, 
and whereby said high-resistance gaseous discharge is sustained primarily through 
charged particle generation initiated by the ions and fast neutral particles; and 

generating neutrons jfrom said high-pressure high-resistance gaseous discharge 
predominantly as a product of fusion collisions occurring between said ions and 
backgrotmd gas particles and between said fast-neutral particles and background gas 
particles. 

29. (withdrawn)The method according to claim 28 wherein at least a portion of 
background gas particles that experience collisions with ions or fast-neutral particles 
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are situated on a surface of a material within the vacuum chamber at the time that they 

experience the collisions. 

30. (withdrawn)The method according to claim 29, wherein the portion of 
background gas particles that are situated on a surface of a material within the 
vacuunx chamber are attached to the surface by chemical adsorption. 

3 1 . (withdrawn)The method according to claim 29, wherein the portion of 
background gas particles that are situated on a surface of a material within the 
vacuum chamber are attached to the surface by physical adsorption. 

32. (withdrawn)The method according to claim 28, wherein the chamber and 
electrodes have a shape selected to produce neutrons with a spatial distribution 
dependent on the high-pressure high-resistance discharge volume within the shape. 

33. (withdrawn)The method according to claim 28 wherein the chamber further 
comprises an electron management system to augment neutron production power 
efficiency of the method by reducing power consumption attributable to electrons 
generated in the vacuum chamber and conducted through the gaseous discharge, 

34. (withdrawn)The method according to claim 33 wherein the electron management 
system comprises a feature selected from the group consisting of electrode surface 
treatments and low-secondary electron emission materials to reduce secondary electron 
formation. 

35. (withdrawn)The method according to claim 33 wherein the electron management 
system provides electric potential repression of the intra-cathode region to reduce 

secondary electron formation. 
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36. (withdTavvn)The jrtiethod according to claim 33 wherein the electron managemient 
system comprises baffle electrodes to mimmize intra-catliode region errant particle and 
electron paths for minimization of electron generation. 

37. (withdrawn)The method according to claim 33 wherein the electron management 
system comprises the placement of surfaces to promote electron-ion recombination 
within the intra-cathode region to minimize power losses. 

38. (withdrawn)The method according to claim 28 wherein the cathode further comprises 
at least one non-transparent surface for impeding the movement of gaseous discharge 
particles. 

39. (withdrawn)The method according to claim 28 wherein the at least one semi- 
transpeurent surface of tlie cathode comprises a plurality of openings that are sufficiently 
large so as to allow passage of ions and fast neutral particles. 

40. (withdrawn)The method according to claim 28 A^iierein the anode electrode is 
comprised of an inner surface of the vacuum chamber. 

41 . (withdrawn)The method according to claim 28 wherein the anode electrode comprises 
openings and is semi-transparent to nuclear and atomic particies- 

42. (withdrawn)The method according to claim 28 wherein the chamber further 
comprises a gas pressure storage and regulation mechanism for storing at least a portion 
of the deuterium gas and for regulating a pressure of the deuterium gas in the vacuum 
chamber. 

43. (withdrawn)Thc method according to claim 28 further comprising the step of storing 

at least a portion of the deuterium gas and regulating a pressure of the deuterium gas 
using a getter material. 
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44. (withdjrawn)The method according to claim 28 wherein the chamber further 
comprises a heat removal mechanism for preventing heat damage to the chamber- 
Claims 45-67 (Cancelled). 

68.(Currently Amended) A method of producing neutrons in a chamber containing an 
anode electrode, a s e mi trongporent suppressor cathode electrod e, consisting of a semi- 
tfansparcnt clectricallv-conducting material that limits electron flow to s^d anode, and a 
D e mi transparcmt leeching cathod e electrode, consisting of a semi-transparent electrically- 
conducting material that removes electrons, comprising the steps of; introducing a fusible 
^a s. comprising either deuterium gas or a mixture of deuterium and tritium gas^ into the 
vacuum chamber; creating a vohagc difforontia l high voltage differentials between the 
cathode electrodes , comprised of said suppressor electrode and said leeching electrode, 
and #i esaid anode electrode, and apply i ng a high voltage to the I c cchmg cathode, and a 
bias voltago to the oupprosoor olectrod o rolativo to - the le e ching cathod e , whcrob v and_a 
bias voltage to said suppressor electrode relative to said leeching cathode, such that a 
high-pressure high-tesistance gaseous discharge fomis primarily between fe e said anode 
and aemi - tranoporont oupprcosor Gurfaoco said cathode electrodes and extends through the 
openings of thejaid semi-transparent suppr e ssor olcctrodc surfaoe o cathode electrodes. 
passing through fe e said suppresso r electrode and said leeching ol ootrod e s electrode and 
an intra-cathode region defined by at least one aurfacc of the cathode cloctrod o the 
volume enclosed bv said suppressor electrode , and whereb y such that ions colootod 
resulting from said gaseous discharge and constituted from the group consisting of 
deuterium ions and tritium iono of said fiaooous dischargo said fusible gas are accelerated 
by fe e said voltage differential, with a substantial portion of said ions passing through the 
openings of fee said semi-transparent cafeode surfae o s electrodes: allowing a portion of 

said ions to undergo charge-exchange collisions with background gas particUsi 

comprised of said fusible gas, to produo o become fast-neutral particles selected from the 
group consisting of deuterium particles and tritium particles, wh e r e by such that a portion 
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of said fast-neiztral particles pass through th e said openings of th e said semi-transparent 
cathode surfac es electrodes, and whereb^r sai d such that a high-pressure high-resistance 
gaseous discharge is sustained primarily through charged particle generation inidated by 
^said ions and said fast neutral particles; and generating neutrons from said high- 
pressure high-resistance gaseous discharge as a product effusion collisions occurring 

between said ions and said background gas particles and between said fast-neutral 
particles and said background gas particles, 

69, (Cuitently Amended) The method according to claim 68 wherein at least a portion of 
said background gas particles that experience coUisions with said ions o r and said fast- 
neutral particles are situated on a surface of a material within the vacuum chamber-^-the 
time that - thoy exporionco the - collisions . 

70. (withdrawn)The method according to claim 69, wherein the portion of 
background gas particles that are situated on a surface of a material within the 
vacuum chamber are attached to the surface by chemical adsorption. 

7L(Currently Amended) The method according to claim 69, wherein tiae said portion of 
said background gas particles that are situated on a said surface of a material within the 
said vacuum chamber are attached to ^ said surface by physical adsorption. 

72. (Currently Amended) The method according to claim 68, wherein die said chamber 
and said electrodes have a shape selected to produce said neutrons >vith a spatial 
distribution dependent on the volume occupied bv said high-pressure high-resistance 
discharge volume within *e_said shape. 

73, (Currently Amended) The method according to claim 68, further comprising the step 
of employing an electron management system to augment the neutron production power 
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efficiency of &e said method through high-pressvire high-resistance gaseous discharge bv 
adjustment of said bias voltage resulting in the reduction of space-charge buildup and 
power consumed by the production or conduction of electrons through tho ga o oous 
discharg e in said high-pressure high-resistance gaseous discharge . 

74. (withdrawn)The method according to claim 73 wherein the electron management 
system comprises a feature selected from the set consisting of electrode sxixface 
treatments and the use of low secondary electron emission materials to reduce secondary 
electron formation. 

75. (withdrawn)The method according to claim 73 wherein the electron management 
system provides electric potential repression of the intra'cathode region to reduce 
secondary electron foimation. 

76. (Currently Amended) The method according to claim 73 wherein fee said electron 
management system ftirther comprises baffle electrode s, comprising electrically- 
conductive material with an electrical connection selected from the group of electrically 
floating or electrically connected to said leeching electrode, situated within said intra* 
cathode region to minimigQ intra - cathodo r egio n further inhibit space charge build up and 
to intercept errant particle and electron paths for mimmization of electron generation. 

77. (withdrawn)The method according to claun 73 wherein the electron management 
system comprises the placement of surfaces to promote electron-ion recombination 
withhi the intra-cathode region to minimize power losses. 

Claims 78^161 (Cancelled), 
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Respectfiilly submitted, 




Phillip M. Pippenger, Reg. No. 46,055 
LEYDIG, VOIT & MAYER, LTD. 
Two Prudential Plaza, Suite 4900 
180 N. Stetson Ave. 
Chicago, Illinois 60601 
(312) 616-5600 (telephone) 
(312) 616-5700 (facsimile) 
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